Introduction. Physician wellness and burnout are topics of intense discussion and study, however, less is known about rural physician burnout. The aim of this study was to assess levels of physician burnout in the rural Kansas community of Salina.
INTRODUCTION
Burnout is a term used to describe work-related stress characterized by emotional exhaustion, feelings of cynicism and detachment toward patients (depersonalization), and a low sense of personal accomplishment. 1 The effects of burnout on the individual can be described by feelings of meaninglessness and ineffectiveness, and a tendency to view patients, students, and colleagues as objects rather than human beings. 2 Burnout has serious consequences for the healthcare system, including decreased physician empathy, lower patient satisfaction and care quality, higher medical error rates and malpractice risk, higher physician and staff turnover, physician drug abuse and addiction, and physician suicide. [3] [4] [5] [6] [7] Patients can be left feeling disillusioned about their caregivers, often feeling helpless and defeated by the care they receive. 8 It is imperative that physician burnout be studied and addressed.
Measuring burnout is challenging. Several surveys have been validated to measure burnout: Maslach Burnout Inventory-Human Services Survey for Medical Personnel (MBI-HSS), Oldenbury Inventory, Physician Work-Life Study's Single-Item, and Copenhagen Burnout Inventory. 9 Each survey was developed for specific populations. MBI-HSS targets workers in human service/helping professions and includes national benchmark data for U.S. physicians. 10 A shorter version of the survey, the abbreviated Maslach Burnout Inventory (aMBI), is an effective alternative to the full MBI. [11] [12] [13] [14] The MBI and the aMBI have been used to study burnout for various physician cohorts, but less is known about physician burnout in rural areas. While no standard exists for a dichotomous burnout classification for either the MBI or aMBI, options have been proposed, including tertiles and standardized z values. 7, [15] [16] [17] Both measures are dependent on the target population and are recommended in critical boundary calculations. Mind Garden, publisher of the MBI, cautions against using cut-off scores for burnout, claiming they have no diagnostic validity. 18 Nevertheless, the use of cut-offs has not been discarded completely, may be of value in identifying individuals prone to burnout, and are essential when comparing the results of various studies.
In addition to exploring the prevalence of burnout in the Salina community, any association between teaching medical students and/ or residents and physician burnout was a topic of interest. In a previous study, Adams and Cathcart-Rake 19 surveyed attending physician perceptions of teaching medical students at the University of Kansas School of Medicine regional medical campus (RMC) in Salina. Of the 62 physicians who completed the survey, 92% enjoyed having medical students in the clinic/hospital, 81% agreed that having a medical student working with them was personally beneficial, and 72% agreed that the presence of medical students increased their job satisfaction, while 22% remained neutral on this issue, and 6% disagreed or strongly disagreed that medical students increased their job satisfaction. Is it possible that participation as a medical educator for the Salina RMC or the residency program contributes to physician wellness or decreases physician burnout?
This study was designed to explore physician burnout in a rural community and the association between physician burnout and teaching medical students. The primary objective was to measure the three domains of burnout (utilizing the aMBI) and evaluate associations with demographic and practice characteristics in a rural setting. A second objective was to measure the extent to which teaching medical students and residents may influence burnout levels of rural physicians.
METHODS
Setting. Salina is a rural community located in north central Kansas with a population of approximately 48,000. The medical community is comprised of approximately 150 physicians representing most disciplines (e.g., family medicine, internal medicine and medicine subspecialties, and surgery and surgical subspecialties, pathology, radiology, anesthesiology). In addition to outpatient services, most Salina physicians care for patients at the Salina Regional Health Center (SRHC), a 212 bed, not-for-profit hospital system, and/or the 16 bed Salina Surgical Hospital (SSH), a joint venture of SRHC and a group of local physicians. Many physicians also provide face-to-face care for patients in outreach clinics within the surrounding 14 counties. Salina is also home of the RMC of the University of Kansas School of Medicine. This full, four-year allopathic RMC opened in 2011 and admits eight medical students each year. 20 Approximately 100 Salina physicians (two-thirds of the physicians with active privileges) have volunteer or part-time appointments at the RMC, and approximately 60 of the physicians with faculty appointments actively participate in medical school teaching activities. Many Salina physicians also participate in the supervision of family medicine residents training at Smoky Hill Family Medicine Residency Program.
Target Population and Inclusion Criterion. The study population included all 145 physicians who had active hospital privileges (SRHC and/or SSH) within the local community. The total number included physicians directly employed by SRHC, physicians at Salina Family Healthcare Center (a Federally Qualified Health Center), and physicians in private practice within the rural community.
REDCap Online Survey. A REDCap (Research Electronic Data Capture) survey consisting of demographic and workplace characteristics, along with the aMBI questionnaire was administered to participating physicians. REDCap is a secure, web-based application designed to support data capture for research studies, providing: (1) an intuitive interface for validated data entry; (2) audit trails for tracking data manipulation and export procedures; (3) automated export procedures for seamless data downloads to common statistical packages; and (4) procedures for importing data from external sources. 22 Outcome Measures. Demographic and workplace characteristics collected in the survey included age, gender, years in practice, teaching status with the local RMC and/or the local family medicine residency program (Smoky Hill Family Medicine Residency), call schedule, and practice model (private practice versus hospital-employed physician). Physicians also were asked to identify themselves as a practitioner in one of three broad categories: primary care (family medicine, general internal medicine, pediatrics, emergency medicine, hospitalist), surgery (general surgery, orthopedics, urology, neurosurgery, cardiothoracic surgery, obstetrics/gynecology, anesthesiology), or subspecialty (cardiology, hematology/oncology, gastroenterology, infectious disease, pulmonology, critical care, psychiatry, pathology, radiology, nephrology, allergy/immunology, neurology, physical medicine). Further categorization as to surgical or medical subspecialty was not done because in several instances only one or two Salina physicians in a specific subspecialty were PHYSICIAN BURNOUT continued.
identified and anonymity might be compromised. Respondents also had the opportunity to answer two open-ended questions: (1) "What causes you to feel burned out?" and (2) "What helps you feel less burned out?" Burnout Survey Instrument. The aMBI is a 9-item instrument where respondents rate each item using a Likert type scale of 0 to 6 indicating the frequency with which each question applies: Every day, A few times a week, Once a week, A few times a month, Once a month, A few times a year, or Never. Scoring for the aMBI consists of tallying responses into three constructs, Emotional Exhaustion (EE), Depersonalization (D), and Personal Accomplishment (PA), each score ranging from 0 to 18. Permission was obtained from Mind Garden, Inc. to administer the aMBI survey. (Complete details for scoring the aMBI can be found at https://www.integration.samhsa. gov/about-us/MaslachScoringAbbreviated.pdf).
Administration of Online Survey. One week prior to opening the survey, the 145 physicians with active privileges at SRHC and/ or SCC were sent an email providing details of the study and soliciting their participation in the survey. Potential respondents were reassured of anonymity of survey responses and informed that there were neither rewards for participation nor punishment for non-participation. Contact information for survey administrators and the Institutional Review Board (IRB) was included in this and all subsequent emails. One week following the initial recruitment email, the REDCap survey was opened. One week and two weeks after the survey was opened, follow-up emails were sent, encouraging participation in the survey. The survey was closed four days after the final reminder.
Statistical Analysis Plan. Three major elements or constructs of burnout were assessed: emotional exhaustion (EE), depersonalization (D), and personal accomplishment (PA). Continuous data and dichotomous cut-offs or cut-points for the constructs were analyzed across variables included in the survey. Three methods for constructing the cut-points for burnout were explored. The first utilized tertiles from the sample population, as described in previous studies of burnout. 7, 15, 16 The second utilized the standardized z scores defined by Leiter and Maslach 17 : High Exhaustion (EE) at z = Mean + (SD * 0.5); High Cynicism (D) at z = Mean + (SD * 1.25); and High Professional Efficacy (PA) at z = Mean + (SD * 0.10). The empirically determined cut-points for EE and D set by Lebares et al. 22 was the third method employed; cut-points for high burnout and stress among U.S. surgery residents were: EE score ≥ 9 and D score ≥ 6. Finally, a PA score ≤ 12 was chosen as a cut-point for high burnout; this cut-point indicated that on average physicians felt positive about their interactions with patients and colleagues no better than once per week on each of the three questions pertaining to this construct.
Descriptive statistics were used to summarize survey responses. To measure bivariate associations with the constructs, nonparametric tests were conducted in IBM SPSS statistics version 23; these PHYSICIAN BURNOUT continued.
included Chi-square, Mann-Whitney U, Kruskal Wallis, and Spearmen's rho. Nonparametric tests were selected because data were either skewed or categorical (where data were sparse, exact statistical tests were used). Two-tailed statistical tests with Bonferroni correction were used as the critical value. Answers to the two openended questions were compiled in Microsoft® Excel and sorted by similar answers or key words to reach a better understanding of the root cause of burnout in the surveyed population.
The University of Kansas Medical Center IRB reviewed and approved the study protocol.
RESULTS
One hundred forty-five physicians, 105 men (72%) and 40 women (28%), received an invitation to complete the survey. Fifty-nine of the 145 (41%) were identified as primary care physicians, 48 (33%) as subspecialists, and 38 (26%) as surgeons. Seventy-six physicians completed the survey (52% response rate). Of the 76 respondents, 51 were men (67%) and 25 were women (33%). Thirty-six (47%) of the respondents self-identified as primary care physicians, 22 (29%) self-identified as subspecialists, and 18 (24%) self-identified as surgeons. Demographic questions and Salina physician responses are summarized in Table 1 .
Salina physician aMBI scores are summarized in Table 2 . Mean EE score was 8.4 (SD = 4.9) with a range of 0 to 18. Mean D score was 4.5 (SD = 3.9) with a range of 0 to 16. Mean PA score was 15.3 (SD = 2.8) with a range of 4 to 18. Cut-points for high burnout using the three methods also are noted in Table 2 . Most methods indicated similar rates of burnout. For example, using tertiles, physician burnout as judged by EE was 39% (30 out of 76), by D it was 34% (26/76), and by PA it was 41% (31/75). Using cut points suggested by Leiter and Maslach 17 , 39% of physicians were classified with burnout for EE; although, this method showed only 9% with burnout for D. Importantly, over 22% (17 of 76) scored high on both EE and D as measured by tertiles; this may be indicative of more serious burnout for these physicians. Table 3 compares aMBI constructs with demographic characteristics. Except for working with medical students, characteristics were not significantly different by the constructs. However, the sample size was small and some differences may be meaningful. For example, females had higher median scores (more burnout) for both EE and D compared to males. Primary care physicians scored higher for EE and D and slightly lower for PA than either surgeons or subspecialty physicians. Compared to those in private practice, hospital-employed physicians scored higher for EE and D. With regards to engagement in teaching, physicians who did not work with medical students scored higher (more burnout) on EE than those who worked with them. Significant differences were observed in PA among physicians working with medical students versus those with no teaching responsibilities (p = 0.037). However, using a Bonferroni correction for multiple tests, this result is trivial. Those physicians working with residents scored higher on D than those who did not work with them. Paradoxically, those who did not work with residents scored higher on EE than those who worked with them. Physicians in the high teaching category (a derived score from contact time with both medical students and residents) had higher median values for EE and D compared with physicians with low or no teaching responsibilities. Nevertheless, statistical analysis showed minimal correlation of EE, D, or PA scores with level of teaching (rho = -0.015, -0.074, and 0.208, respectively). Similar lack of associations to burnout scores were observed for number of on-call nights per week, teaching in the basic science years (years 1 and 2) versus the clerkship years (years 3 and 4), or contact hours per year with students.
When queried as to "What causes you to feel burned out?", the top two responses were: "documentation requirements" and "dealing with difficult patients". Other common key words found in free-text responses included: "unhappiness with administration", "administrative duties", "long hours", "poor patient outcomes", and "lack of sleep" (Figure 1 ). "True time off" and "time with family" were the top two responses to the question, "What helps you to feel less burned out?". Other common response key words included: time doing hobbies, positive feedback, positive outcomes, helping patients, and exercise ( Figure 2) . Teaching level was derived from the amount of contact with both medical students and residents. Alpha level criterion for significance includes Bonferroni correction = 0.05/36 tests = 0.00139; thus, no characteristic was significantly associated with the three aMBI constructs.
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DISCUSSION
Burnout is a prevalent problem in the physician community. It negatively impacts the lives of physicians in many ways, both personally (contributing to broken relationships, substance abuse, and suicidal ideation) and professionally (linked to increased medical errors and decreased quality of care for patients). [4] [5] [6] [7] 23 Although direct comparison with previous studies on physician burnout is difficult due to differences in survey methods and scoring, our findings of the prevalence of physician burnout mirror those of other researchers. In a study of U.S. physicians, Shanafelt et al. 24 reported that 45.8% of respondents had at least one symptom of burnout. In a national survey of U.S. general surgery residents, Elmore et al. 11 found that 69% of those surveyed met the criterion for burnout on at least one subscale. Shanafelt and colleagues 25 surveyed burnout in American surgeons and reported that 40% of respondents were burned out. The 2015 Medscape Physician Lifestyle Report 26 noted burnout rates in U.S. physicians varied from a low of 37% in dermatologists to a high of 53% in critical care physicians.
Though most of our multivariate analysis showed no statistically significant differences between burnout rates for different demographic groups, women, primary care physicians, and hospitalemployed physicians tended to have higher burnout scores. Salina physicians working with medical students had significantly higher PA scores compared to those physicians who did not teach medical students. This finding supported other studies showing that medical students have a positive effect on the physicians engaged in teaching. 16, 27, 28 It is gratifying to find that established physicians who participate in the education of the next generation of physicians have an increased sense of personal accomplishment.
Response to the open-ended questions at the end of the survey were revealing as to the major factors contributing to burnout and to those factors alleviating burnout. The most prevalent item
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contributing to burnout was documentation requirements. This category included responses with key words such as charting, paperwork, electronic health record (EHR), and prior authorizations. This complaint was not surprising given the clerical burdens imposed upon healthcare workers, as well as the difficulties imposed by the implementation of EHR. Another frequently reported cause of burnout can be categorized as difficult patients. Responses such as "demanding patients/families", "unrealistic expectations", and "negative comments by patients" were indicative of this theme.
The second open-ended question identified various burnoutameliorating factors such as: positive feedback/outcomes, helping patients, and exercise. Some noted that time with family, vacations, or engaging in various hobbies contributed to wellness. However, nearly 40% of respondents indicated that "true time off", time that was free of paperwork or computer charting, time away from their clinical responsibilities, and time not spent worrying about the burden of work awaiting their return, was most therapeutic. Though studies have shown that imposing limits to decrease duty hours can improve burnout levels, [29] [30] [31] we are unaware of studies that investigated the effects of additional time off on physician health and performance. This would be an interesting topic for future study.
There are several potential limitations to our study. Salina is a unique medical community which, despite its small size, serves a large geographic area. Our results may not prove generalizable to other medical communities that differ in size, mission, or geographic location. Our survey did not capture 100% of Salina physicians and therefore does not represent the entire physician population of the community. Nevertheless, a response rate of 52% was identical to the average survey response rate by individuals in 1,607 organizational research studies analyzed by Baruch and Holtom. 32 Also, the percentage of physician respondents in each of the three practice discipline categories (primary care, subspecialists, and surgeons) approximated the actual percentages in the Salina physician community.
Our choice to consolidate the various medical disciplines into three domains (primary care, surgical, or subspecialists) could have masked the potential differences in burnout rates among the different specialties. However, this categorization was necessary to preserve anonymity among participants. Another possible limitation was our binary choice of private versus hospital-employed practice models. The six physicians employed in a Federally Qualified Health Center in Salina did not fall neatly into either category. Despite these limitations, the data were the best representation of burnout among Salina physicians available to date. We acknowledge Mind Garden's contention that cut-off scores indicative of high burnout may not be valid. However, cut-off scores continue to be a critical element in previous reports of burnout and the authors have chosen to employ them in this study.
CONCLUSION
The problem of burnout is not confined to academic medical centers, surgeons, or large metropolitan areas. Burnout is also a significant problem for physicians practicing in rural areas. Burnout does not discriminate for gender, age, type of practice, employment model, length of practice, or engagement in teaching medical students and/or residents.
The epidemic levels of burnout, notably EE and D, determined in this survey and in other studies demonstrated the need for interventions to combat this serious problem. Drummond has proposed four tools for reducing burnout by finding work-life balance: (1) creating a life calendar (listing work commitments and recreational activities); (2) scheduling date nights; (3) creating a big bucket list (things you want to do before dying) and a weekly bucket list; and (4) creating a "clean, solid, functioning boundary between work and home." 33 Shanafelt and Noseworthy 34 stressed the importance of the organization's (health system's) role in reducing physician burnout and proposed organizational strategies to promote physician engagement and reduce burnout. Four important strategies were: acknowledgement of the problem, harnessing leadership to address the problem, promoting flexibility and work-life integration, and providing resources to promote resilience and self-care.
It is imperative that healthcare systems and physicians recognize that burnout is a major issue affecting physician well-being, productivity, and patient care. Once the problem is acknowledged, it is important that healthcare systems assist physicians in developing a plan to ameliorate burnout and improve physician well-being, and that physicians also take responsibility for developing strategies to combat the problem.
